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[001] A METHOD FOR OPERATING AN AUTOMATIC 

GEARBOX ON A MOTOR VEHICLE 



[002] This application is a national stage completion of PCT/EP2004/007345 filed <• 

July 6, 2004 which claims priority from German Application Serial «©• 
No. 103 34 930.8 filed July 31, 2003. «- 



[003] FIELD OF THE INVENTION 

[004] The invention concerns a method for the operation of an automatic 

transmission on a motor vehicle , i n accord with the principa l concept of claim 1 . <- 



[005] BACKGROUND OF THE INVENTION «• 

[006] A multiplicity of methods is known to experts with regard to the operation of 

automatic transmissions. In the present case, the emphasis is on controlling 
problems involved with such transmissions, which occur especially in connection 
with compression downshifting. In the case of compression downshifting of the 
type pertinent here, during a continual reduction of speed of an unpowered, but still 
traveling vehicle, i.e., coasting against the compression of the motor, shifting is 
carried out from high transmission gearing to a succession of lower gearings. To 
accommodate this action, in an already known manner, regulated actuators are 
energized by a transmission control apparatus, wherein actuators select the 
succession of gear stages and also can activate shifts into a starting clutch as well 
as a cut-out clutch in the transmission. 
[007] Compression downshifting is particularly of value in descents from 

mountains to take advantage of the braking torque of a vehicle motor so that, 
simultaneously, the operational brakes of the vehicle need not be too severely 
loaded. In addition, byway of a choice of transmission gearing, which is compliant 
with the actual speed, assurance is provided that at the termination of the down-hill 
downshifting phase, while the clutch is closed, the correct gear is found to be 
engaged, which will serve well for a continuing positive vehicle acceleration. 
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[008] Moreover, in normal operation of a motor vehicle, it is possible for a driving 

situation in which this downshifting can occur to achieve a continually reduced 
driving speed when approaching a traffic blockage, a suddenly closed railroad 
crossing or a traffic light which has turned red. During such an operational phase, 
it may happen that engine braking torque, in a case of a suddenly engaged small 
gear stage, would produce a stopping power far in excess of that required. 

[009] On the account of the above, in the case of multi-stage, automatic 

transmissions, frequent downshifting into compliant speed related gear stages is 
not actually carried out, in the case of downshifting while running against motor 
compression. In order not to allow the high motor compression braking torque in 
the low gear stages to react adversely on the vehicle in such transmissions, 
compression downshifting into the smaller gears can only be permitted up to the 
time that a predetermined threshold vehicle speed has been attained. Below this 
speed limitation, the most recently engaged gear (most likely a high gear) is kept 
closed and the driving speed in this gear is further reduced by the closed clutch. 

[010] Upon attaining an idling speed of rotation of the driving motor, the clutch is 

opened in order to prevent stalling. The vehicle then rolls with the open clutch and 
in a high gear stage until the vehicle comes to a stillstand and subsequently the 
proper starting clutch is engaged. 

[011] However, if the vehicle does not come to a standstill because at that 

moment, a traffic light suddenly turns green, for example, by subsequent activation 
of the power control member of the drive motor, a downshift is enacted from the 
presently engaged high transmission gear stage into such a gear stage as enables 
further travel in accordance with its complementary driving speed. 

[012] This mode of driving brings with it a disadvantage of the operation of an 

automatic transmission, namely that a relatively long time must pass to achieve the 
release of the former gear, to engage the new gear, close the clutch and have the 
vehicle react with the desired acceleration. 

[013] Giving consideration to this background and in a case of a compression 

downshifting, it is the purpose of the invention to introduce a method for the control 
of an automatic transmission by way of the operation of which a subsequent 
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immediate continuation of travel is always achieved by an appropriate gear stage 
in the transmission without having to take into consideration a disadvantage of 
excessive motor torque at low driving speeds and high transmission ratios in low 
gear stages. 

[014] The ach i evement of this purpose i s to be found i n the features of the main <©• 

cla i m, whi l e advantageous embod i ments of the i nvention are ev i dent in the 
subordinate c l aims. <• 



[015] SUMMARY OF THE INVENTION <• 

[016] The invention bases itself on a method for the operation of an automatic 

transmission in a motor vehicle wherein, while a compression operational phase 
is carried out until the reaching of a predetermined threshold speed, whereupon 
the phase is ended by closing the clutch. At speeds less than this threshold 
speed, however, an exclusion is placed on downshifting carried out with an open 
clutch so that the driving speed is established and/or that gear stage is engaged, 
which is in accordance with the driving conditions at that particular time. 
Continuous travel with a positive driving torque can be achieved in the shortest 
possible time. The open clutch, related to the downshifting in speeds less than the 
predetermined threshold speed, additionally, assures no brake torque will be 
generated by the drive motor in spite of engaged low transmission gear stages 
which is, for example, an internal combustion machine. 

[01 7] The threshold speed is a vehicle specific value which, among other things, 

is dependent upon the respective gear ratios of the individual gear stages. 

[018] Accordingly, counter to the state of the technology, below the stated 

threshold value for speed, additional downshifting can take place. In the case of 
these so-called comfort downshifts, however, the clutch is not closed after the 
engagement of a new gear, but is left in an open state. When this is done, 
the negative effect of the motor braking action being too strong, which is known to 
the state of the technology, does not occur. In this operation, the gear jumps were 
fortunately chosen with consideration given to the vehicle delay which, 
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for example, is determined by the measurement of the change of the transmission 
output shaft speed of rotation. 

[019] If the driver desires to continue driving and signals this intent, after a 

positive drive torque to the transmission control apparatus by means of a release 
of the power control member of the vehicle, then the clutch is immediately closed. 
Since the gear stage, which is already in keeping with the speed of driving, is 
already engaged, the driver experiences the desired vehicle acceleration without 
any marked time delay. 

[020] In order to avoid wear on the components of the transmission, as well as 

preventing unnecessarily increased downshifts with the clutch, an advantageous 
embodiment of the invention provides that these downshifts are only executed at 
speeds less than the threshold speed when, after a positive input drive torque for 
a preselected time period, a continuity of travel and an attendant driver desire 
therefor are to be assumed as reasonably probable. 

[021] In one embodiment of this method, provision can be made for the 

determination of the probability of the driver's wish, for a positive input drive torque, 
a number of different indications can be put to use. 

[022] One such indicator, as an example, could be a sensor signal with which the 

activation of the operational brake is signaled. As long as the driver actuates the 
operational brakes, then no comfort downshifting can occur. Only when the driver 
releases the operational brake, i.e., frees perhaps a brake pedal of the vehicle, 
would the comfort downshifting take place with a continually open clutch. 

[023] The observation of the brake activation, in this respect, is particularly 

appropriate, since the driver, for the actuation of the power control member, 
normally removes his foot from the brake pedal. In this way, the driver would roll 
into a red flashing traffic signal, brake his vehicle by the activation of the brake 
pedal and, upon a change of the traffic signal to green, the driver would release 
the pedal for the operating braking in order to make an unbroken movement of 
travel possible. 

[024] If the driver then subsequently activates the power control member then, 

up to this point in time, the correct gear stage has been engaged with regard to the 
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circumstances of driving speed and driving conditions, in order to either drive out 
of a blocked position or possibly renew the travel conditions at a comparatively low 
speed. By the activation of the power control member, not only would the clutch 
be closed, but the continued travel would be immediately possible. 
[025] In accordance with two other variations of the invention, it is possible that 

signals can be used as indicators for the determination of the drivers wish for a 
positive drive torque and also to initiate the termination of the compression 
downshifting. Further, signals can be used to characterize the positioning for 
the activation levers of the direction of travel indicator and/or to compare an 
overstepping of the angle of the vehicle steering in relation to a predetermined 
angle of steering. 

[026] With knowledge of the invention, it is easily understandable to the expert, 

particularly in that a comparatively greater steering angle, in connection with the 
existing vehicle delay, can be directly attributed to the wish of the driver and, 
that at the termination of a turning procedure, an uninterrupted continuation of 
travel should take place. 

[027] Somewhat weaker in indicative power, but nevertheless advantageous in 

this matter, is the positioning of the placing of the activation lever for the 
direction of travel indicator since this, as is known, is disengaged if the vehicle is 
decelerated for parking on the edge of the roadway. 

[028] Accuracy of analytical results in the behavior of the driver, with respect to 

his desire for driving torque can clearly increase itself, if two or more of the named 
or other indicators are commonly used. 

[029] Of particular advantage of the use of an indicator for the determination of 

the desire of a driver for a positive input drive torque is, that thereby the frequency 
of shifting during compression downshifting can be clearly reduced, thus also 
reducing component wear. 

[030] A further improvement of the operation of an automatic transmission is to 

be found therein, that the engagement of the starting gear of the automatic 
transmission at the end of a compression operation phase is always ended with 
an open clutch, insofar as only this gear stage enables continuity of travel. 
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[031] The expert, in his knowledge of the invention, sees it as obvious that the 

control procedure is stored as software in a transmission control apparatus. This 
transmission control apparatus is connected by way of control lines with actuators 
for the energizing of the clutch and for the selection and engagement of the 
transmission gears. Additionally, the transmission control apparatus is 
technologically connected for signaling with sensors, from the data of which, can 
be computed by rate of rotation of the transmission input, transmission output, 
actuation of the operative brakes, actuation of the power adjustment member and 
the direction of travel indicator lever as well as the steering angle of the vehicle. 



